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NE of the greatest obstacles tuberculous employees of one division 
to the effective control of of a railroad and were treated during 
tuberculosis is found in the the past four years. We _ received 
late diagnosis of the disease. The them, without selection, shortly after 
reason for delay in diagnosis may be their tuberculosis was diagnosed. 
the ignorance or the indifference of the They constituted for the period of 
patient, the cost of medical service, time under consideration the tubercu- 
or the diagnostic failure of the physi- losis problem of a rather stable indus- 
cian. ‘This paper presents briefly the trial community of some 15,000 work- 
results of the study of a small group ers—a community none the less though 
of tuberculous patients whose cases, it happens to be stretched along some 
nn spite of conditions which would hundreds of miles of right of way. 
appear to favor prompt diagnosis and They were all white, and either skilled 
‘avorable outcome, nevertheless were workmen or office workers. The com- 
diagnosed late. pany employs for common labor 
The group was selected for study mostly Mexicans, with some negroes 
‘rom a much larger number of sana- and Japanese, and the twenty-eight 
‘orlum patients because our informa- of these who fell ill of tuberculosis 
‘oh concerning their mode of life, during the four-year period under 
‘he medieal facilities available tothem, consideration are not included in this 
‘ie cost of their treatment, and their analysis. They are, however,  in- 
‘ondition after discharge is unusually cluded in estimating the annual tuber- 
‘omplete. These patients were the culosis admission rate, which is 
approximately one case to every 800 

“Keceived for publication Jan. 31, 1929. persons employed. 
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These patients lived and worked in 
a good climate. Being railroad men, 
they earned an adequate living wage, 
and could afford decent quarters and 
ample food. They were all members 
of a hospital association, to which they 
contributed a small sum from their 
monthly pay; they were entitled to 
consult the company doctors without 
charge, they received certain medi- 
cines free, and, if tuberculous, their 
sanatorium bills were paid for a period 
varying with the length of their em- 
ployment. The railroad company 
takes an active interest in this hospital 
association and helps its operation in 
many ways. Sick men get free trans- 
portation, their jobs are held open for 
a reasonable time, or easy work is 
found for them, if necessary, when 
they recover. There is a_ well- 
equipped central hospital where diag- 
nostic laboratory work is done, also 
without charge. If the patient is 
willing to accept institutional treat- 
ment, his diagnosis is followed by 
transfer to the sanatorium within a 
short time unless his condition forbids 
the journey. ‘The expense of medical 
service, therefore, did not delay diag- 
nosis and treatment in any case of this 
series. 

This corporation has a good medical 
staff. Its local surgeons, selected of 
course for their surgical ability, are 
among the best in their respective 
communities. It carries on a safety 
first campaign for the prevention of 
accidents, and {s considered to be, in 
general, efficient. 

During the four years covered by 
this analysis, thirty-eight tuberculous 
employees were discharged from treat- 
ment. Their classification when re- 
ceived at the sanatorium, according to 


the National Tuberculosis Association 
standards, was: 


Num- Per 

ber Cent, 

Far advanced............ 33 87 
Moderately advanced.... 3 g 
RS cures aeeeae aes 2 5 


There are now in the sanatorium 
under treatment six patients, and five 


of these are far advanced—practically 


the same proportion. Of this whole 
group of forty-four patients, then, 
thirty-eight, or more than 86 per cent., 
were far advanced in their disease 
when admitted; fifteen were classed 
as far-advaneed ‘‘C,”’ with “severe 
symptoms: marked impairment of 
function, local or constitutional;” 
which implies an unfavorable prog- 
nosis. 

The duration of treatment of these 
far-advanced patients varied from less 
than 1 month (when death occurred) 
to 27 months, and it averaged 10.3 
months. Of the thirty-three _far- 
advanced patients, three, or 9 per 
cent., died in the sanatorium; ten, or 30 
per cent., were discharged unimproved; 
twelve, or 36 per cent., were improved, 
and the remaining eight, or about 24 
per cent., were quiescent, apparently 
arrested or arrested. 

The follow-up of these thirty sur- 
viving far-advanced patients, from 
one to three years after their dis- 
charge, is interesting. Two (one was 
unimproved when discharged) have 
not been traced. Eleven, or about 
37 per cent. of the number, have died; 
eight of these were unimproved when 
they left the sanatorium. Six are 
living but are still under treatment. 
The remaining eleven report them- 
selves able to work, but only seven 0! 
these are working for the compaly 
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at formerly employed them. Ex- 
sjuding one suicide, we know that 
-hirteen out of thirty-three  far- 
alvanced patients have died of 
‘yberculosis within four years after 
-heir admission—a mortality of nearly 
40 per cent., as compared to eleven, or 
33 per eent., Who are able to work, and 
hut seven of these are back at their 
former jobs. It cost the hospital 
association about $32,300 to treat the 
far-advaneed cases; or $4,600 for each 
trained employee returned to his work. 

In striking contrast are the results 
obtained in the treatment of the three 
moderately advanced patients in this 
After a period of hospitaliza- 
‘ion averaging 11.3 months, they were 
discharged as arrested or apparently 
arrested; two are now working for the 
company, the third is about to resume 
work. It cost about $1,050 each to 
repair these men. Similarly, excellent 
results were obtained with the two 
early eases. They were returned to 
work after a few months of treatment, 
apparently arrested, at an average cost 
of $450 each. 

Clearly, an early diagnosis was of 
great advantage to employer and em- 
ployees alike. These people were of 
good average intelligence, they had an 
organization designed to protect their 
health, and its services were to be had 
‘or the asking. Why then was the 
recognition of pulmonary tuberculosis 
‘0 long delayed? A study of the 
of the far-advanced cases 
returns at least a partial answer. 
Yne necessarily makes allowance for 
‘ome inaccuracy on the part of the 
ysuient in relating the onset of his 
Ulness ; nevertheless, the information in 
‘he Inass is probably as accurate as 
‘ny other testimony. In obtaining 


+ 
l 


] 
I 


series. 
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these histories care was taken to avoid 
leading questions. When possible, the 
narrative has been checked up from 
sources other than the patient, and 
as a rule it has been found to be sub- 
stantially correct. 

Three patients admitted that they 
came to the Southwest to obtain the 
benefit of the climate, and entered the 
company’s employ knowing that they 
had tuberculosis. They continued to 
conceal their disease as long as they 
could. Two of these three are dead; 
one is working. 

Ten patients with chronic tuber- 
culosis of the fibrocavernous type 
appear to have paid little attention to 
their symptoms, which were annoying 
but not disabling. They neglected to 
place themselves under’ continued 
medical observation, though most of 
them had gone to the doctor from time 
to time and asked for some medicine 
for a “bad cold,’ or for “stomach 
trouble,” these being their words for 
what ailed them. 

Four patients had an abrupt and 
stormy onset, preceded by few symp- 
toms, or none that they noticed. In 
these cases the disease must have 
progressed almost silently to the far- 
advanced stage, when it suddenly 
produced disability. Hemorrhage was 
the first frank manifestation in three of 
the four. They were, of course, diag- 
nosed at once. 

So far as these seventeen patients 
are concerned, there was no diagnostic 
failure. It would have been better 


for them if they had been required to 
pass a physical examination before em- 
ployment; a periodic health examina- 
tion would have been even more useful. 
A warning against tuberculosis, with 
some mention of the early symptoms, 
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might well have been included in the 
safety first articles which were brought 
to their attention. In nearly half the 
cases, therefore, the immediate re- 
sponsibility for delayed diagnosis rests 
on the patients themselves and the 
best preventive measure would have 
been their elementary education in the 
‘are of their health. 

Seven patients, who had previously 
been treated for tuberculosis by physi- 
cians in the company’s employ, re- 
lapsed after working for a period of 
time which varied from six months to 
as many years, and they were far 
advanced at the time of their relapse. 
It does not appear that these workers 
took the trouble to report regularly for 
chest examination, nor was any sys- 
tematic effort made to keep them 
under observation. It would have 
been profitable to all concerned if they 
had been called in for an overhauling, 
say every three months for the first 
year and yearly thereafter. 

Three men, under treatment for un- 
related surgical conditions, developed 
tuberculosis of the lungs while under 
medical observation and it was not 
detected early. 

Kleven men had been ailing, off and 
on, for months or years. If their 
statements are true, they had _ re- 
peatedly gone to their local surgeons 
complaining of frequent colds, chronic 
coughs, persistent indigestion, loss of 
weight, lack of endurance—symptoms 
which should cause a medical man to 
remember the existence in the world 
of a disease called tuberculosis. But 
their sputum was not examined, their 
chests were not X-rayed; they were 
given medicine to take; and they were 
far advanced when the diagnosis was 
finally made. It may be merely a 


coincidence that several of this group 
had been under the care of one 
surgeon. 

In fairness, it should be said tha: 
many railroad men, if not completely 
disabled, will not take time off to 
consult their doctor at regular hours: 


they hurry in at the end of the day, o; 


the end of the run, asking for medicine 
for this or that symptom, take the 
prescription, and disappear. And it 
is pertinent to remark that, while 
few of the company surgeons are on 4 
salary, most of them receive for their 
work no tangible compensation other 
than an annual pass. 

It is apparent that free medical 
service, without special attention to 
the prevention and detection of tuber- 
culosis, has not availed to control the 
menace of tuberculosis to this particu- 
lar industrial group. The purpose of 
this study is not to fix the blame for 
this failure but to find the reasons for 
it, and, if possible, the remedy. It is 
hoped that the work, though limited 
in its scope, will be of some use to 
others interested in industrial medi- 
cine. 

The underlying cause of the delay in 
diagnosing tuberculosis seems to have 
been the human tendency to overlook 
the obvious, to ignore commonplace 
knowledge, and to look for the new. 
The employees must have encountered 
consumptives frequently; the train 
crews of necessity saw them, both alive 
and dead. The company doctors 
knew that tuberculosis is still a preva- 
lent disease, fifth among the causes 0! 
death and ranking higher than that as 
a cause of disability and poverty. 
That they were not shirking work }5 
shown by the operations they did for 
the elimination of foci of infection, t° 














TUBERCULOSIS IN INDUSTRIAL GROUP 111 


which they not infrequently attributed 
-)e symptoms caused by early tuber- 
culosis. While the total damage from 
-uberculosis was considerable, the in- 
eidence of the disease in the separate 
vroups was not heavy enough to hold 
‘he attention of either physicians or 
laymen. 

‘Admittedly, not all cases of tuber- 
eylosis ean be detected early, unless 
recourse is had to entrance examina- 
‘ions and periodic health examinations 
conducted by experts. But it should 
he possible to bring about a much 
earlier diagnosis of most cases, without 
changing or overtaxing the existing 
organization. People nowadays are 
accustomed to have their thinking 
done for them; they are ruled by ad- 
vertising. The thing to do in this in- 
stance is to advertise tuberculosis. 
It might be difficult to educate the 
rank and file of the employees to be 
alert for the well-known onset symp- 
toms of tuberculosis, but it would be 
easy to instruct their leaders, the bosses 
and foremen and superintendents, as 
one of the ordinary safety first proce- 
dures, to send in for examination all 
workers, whether in field or office, who 
sulier from persistent cough, failure 
ol efficiency, or obvious loss of weight. 
The situation should be brought 
frankly to the attention of the com- 
pany doctors. While it is not to be 
expected that a busy surgeon should 


y+ 
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‘allibly seareh for and detect the 


Plivsical signs of early tuberculosis, 
le may reasonably be required to have 
sputum of every suspected em- 
oyee examined, not once _ but 
repeatedly if cough persists. Roent- 
“nograms of the chest, made and 

“rpreted by X-ray workers experi- 


‘in chest work, should be used as 


Y 


a matter of routine. The cost of the 
treatment of one hopeless case would 
pay for many such films. And, in 
order to insure the co-operation of the 
patients, the trip to the hospital for 
diagnostic work had better be made on 
the company’s time. Finally, the 
recovered patient when returned to 
work should be brought in for periodic 
examinations until the danger of 
relapse, greatest in the first year and 
decreasing thereafter, becomes remote. 
A man worth repairing is certainly 
worth keeping in repair. 

So much for the white employees. 
The situation in respect of the laborers, 
particularly the Mexicans, is less 
hopeful. Our histories of these are as 
a rule not satisfactory; many are illit- 
erate, and we cannot trace them after 
discharge. Often they do not co- 
operate well in their treatment; they 
have a racial lack of immunity to 
tuberculosis; they insist on living as 
they did in their own country. 
Nearly all are far advanced when 
diagnosed, and recovery is the excep- 
tion. Eleven of the twenty-eight 
died in the institution where they were 
treated. There appears to be nothing 
to do with them under the present 
system except to give humanitarian 
care to the ones that fall sick, and to 
trust to their enlightenment through 
the education of their children. If 
more is to be accomplished, routine 
physical examination will have to be 
made a condition of their employment. 

But the whites, who outnumber the 
foreigners, are educable; and the 
simple measures outlined above, if put 
into effect among them or in any 
other industrial group, should be 
well worth while. For tuberculosis is 
not prone to attack the sluggard and 
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the shirk; it selects its victims from the 
energetic workers, those who keep 
going to the limit of their strength. 
And such persons, if put under treat- 
ment early, are likely to be returned 
without serious damage. 


SUMMARY 


This article is a review of the cases 
of tuberculosis occurring in a group of 
railroad employees during four years. 
The annual tuberculosis admission rate 
in this group was about one case to 
every 800 employees. 

These employees lived in a good 
climate; they earned adequate wages; 
they were members of a hospital asso- 
ciation and as such were entitled to 
free medical service, and to free sana- 
torium treatment. 

The detailed study is limited to the 
white employees, mostly skilled work- 
men or office workers of whom full 
histories and nearly complete follow- 
up records are available: There were 
forty-four such patients, of whom 
thirty-eight were classified as far ad- 
vanced when admitted to the sana- 
torium, fifteen of these being rated as 
far-advanced “‘C,”’ 

The mortality from tuberculosis 
among the far advanced, within four 
years of their admission, was nearly 
40 per cent. Only seven of the far 
advanced have gone back to. their 
former jobs. 

All the moderately advanced and 
minimal patients recovered, and are 
able to work. 

It cost the hospital association on 
the $4,600 to put a far- 
advanced patient in condition to resume 


average 


his former Job; the cost for the moder- 
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ately advanced was about $1,050; anq 
for the minimal, about $450. 

Inquiry concerning the reason fo; 
delay in diagnosis shows that three 
patients deliberately concealed thei; 
symptoms; ten neglected to consul 
the company doctor until late in thejy 
disease; and four, whose disease had 
progressed silently, were far advanced 
at the time of the abrupt onset of 
symptoms. 

Seven were old cases, formerly 
treated. They had not been under 
regular observation since their return 
to work. 

Eleven, who had been more or less 
under medical observation for symp- 
toms suggesting the existence of tuber- 
culosis, were not diagnosed until late. 
Tuberculosis appeared as a complica- 
tion in three surgical cases, and gained 
considerable headway before it was 
detected. 

Free medical service, without special 
attention to the prevention and detection 
of tuberculosis, did not control consunip- 
tion in this industrial group. 

The underlying cause of the delay in 
diagnosis appears to have been thie 
tendency, on the part of laymen and 
doctors alike, to ignore the common- 
place knowledge of the prevalence 0! 
tuberculosis, and of its earlier symp- 
toms. They were not “tuberculosis 
minded.” 

It is desirable to bring to the atten- 
tion of both laymen and doctors, wit! 
sufficient frequency and emphasis (0 
make the impression persist, the preva 
lenee of tuberculosis among industrial 
workers, and the early symptoms 0! 
that disease. In a world full of ac 
vertising it is necessary to advertise 
tuberculosis also. 











TUBERCULOSIS IN INDUSTRIAL GROUP 113 


Repeated examinations of the spu- 
tum, and roentgenograms of the chest 
made by X-ray workers skilled in chest 
work, should become the routine and 
not the exceptional method in dealing 
i with suspects. Reliance should not 
be placed on a casual physical exami- 
lad | nation. Tuberculous patients _ re- 





turned to work should be kept under 
observation until the danger of relapse 
becomes remote. 

In groups covered by any sort of 
health insurance, and under even 
limited control, these measures are 
practicable and they will more than 
repay their cost. 











NERVOUS ILLNESS IN INDUSTRY* 


Miuuats Cuupin, M.D., F.R.C.S. 


Nic of the few benefits that 

arose from the Great War was 

the attention drawn toward 
disabilities known by such names 
as nervous breakdown, nervous ex- 
haustion, traumatic neurasthenia, or 
hysteria. These, occurring en masse 
in the armies of all belligerent nations, 
were given by us the misleading name 
of shell shock and were at first re- 
garded as a new disorder arising from 
the physical effect of high explosives, 
though ultimately it became clear that, 
except in the form of some of the symp- 
toms, they differed in no way from sim- 
ilar disorders in civil life. A general 
name for the group is ‘functional 
nervous disorder,” a term paradoxi- 
eally signifying that we know nothing 
about the state of the nerves sup- 
posed to be concerned in them. Their 
symptoms are disturbances of im- 
pulse, feeling, emotion, or behavior, 
though the altered emotional state 
may show itself by physical symptoms 
such as palpitation or digestive trou- 
bles; indeed, more physical disturb- 
anees than we suspect are probably 
determined by emotional states. From 
one point of view these disorders are 
failures to adapt oneself to the de- 
mands of life, whether those demands 
arise from modern warfare, from in- 
dustrial or social life, or from more 
personal conditions. 


* Received for publication Aug. 20, 1928. 


114 


Study of the war cases showed that 
in from 42 per cent.! to 72 per cent. 
a predisposition to break down was 
demonstrated by the existence of 
symptoms before enlistment. But 
here arose a fallacy, for we had no 
means of knowing how many men in 
the army had such symptoms and did 
not break down, or how many of the 
general population possessed such pre- 
disposition. 

The opportunity to examine this 
latter question was given when an in- 
vestigation was made into telegraph- 
ists’ cramp by Mr. Eric Farmer, Miss 
May Smith, and myself, under the 
direction of the Industrial Fatigue 
Research Board.’ The investigators 
finally regarded the condition as be- 
longing to the group of so-called nerv- 
ous disorders, and in forty-one sub- 
jects found that twenty-six (654 
per cent.) had symptoms, quite apart 
from the cramp, which would of them- 
selves justify the diagnosis of a severe 
nervous. disability. Of a control 


1 Culpin, M.: Psychoneuroses of War and 
Peace. Cambridge, University Press, 1920, 
p. 40. 

2 Mott, F.: War Neuroses and Shell 
Shock. Oxford Med. Publications, 11), 
p. 110. 

3 Culpin, M., Farmer, E., and Smith, M.: 
A Study of Telegraphists’ Cramp. Indust. 
Fatigue Res. Board, Rep. No. 43. London, 
H. M. Stationery Office, 1927. 

*T am compelled by the force of custom 
to use the word ‘‘nervous’’ and its congeners 
to indicate the disorders under discuss10n. 
Most of the symptoms ean be usefully Ge- 
scribed only as alterations of emotion, 1™- 
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croup of forty-six supposedly healthy 
‘elegraphists, 65 per cent. passed my 
<crutiny as free of symptoms, 28.5 per 
sent. showed symptoms in a mild de- 
gree, and 6.5 per cent. had severe 
symptoms. An examination of fifty 
boy and fifty girl learners gave the 
following results: 


Symptoms Girls Boys 

oF C7 

/O /O 

pe EPCOT TT Tere ere 66 46 
| POR CS Tae 48 
MOVOTO... ccccsccscseserseserves 6 6 


Asan example of severe symptoms— 
‘mportant, too, because of their likely 
nfluence on telegraphy—some of the 
information supplied by a boy of 19 
may be given: 


[ don’t get on any too well at the work. 
I'm under the impression something is 
wrong, and it makes it go wrong. I have 
trouble with the letter V and the figure 4; 
I want to rush them. I am worse when 
watched. Ioften have a feeling that people 
are watching me, though I have hardened 
myselftoit. Idon’t like to buy my clothes; 
[ get my brother to do it. When I have 
done something I am never sure that I have 
really done it. I am always imagining 
what would happen in an accident. I have 
few friends and am always trying to con- 
vince myself of my own opinions. 


It may be objected that each symp- 
tom by itself is trivial, but, taken 
together, the symptoms are sufficient 
to make it doubtful whether this boy 


wy |! 


vil ever become an efficient teleg- 


pulse, or behavior and they should properly 
ve called mental, though unfortunately the 
‘ord “mental” is wrongly taken by the 
public tomean “‘insane.’’? A nervous break- 
~ WT is generally a mental disturbance; we 
‘how nothing whatever about any physical 


non, 
Ai 


ze in nerve tissue connected with the 

akdown; but the word ‘‘nervous’’ has 
be used in deference to widespread 
inderstanding. 


raphist, and, in the experience of 
medical men who are accustomed to 
look for such symptoms, they are the 
basis upon which are built nervous 
breakdowns, shell shock, traumatic 
neurasthenia, and the like, as well as 
some ailments that appear as physi- 
cally determined diseases. That an 
inhibition about buying clothes could 
signify a liability to telegraphists’ 
cramp is, one must admit, a novel 
idea. Its significance lies in the fact 
that such a susceptibility to the in- 
fluence of his fellows will make the 
subject apprehensive of possible criti- 
cism from the operator at the other 
end of the wire and induce a state of 
mind that may express itself in cramp. 
A parallel is found in those sufferers 
from stammering or writers’ cramp 
who can read aloud or write easily 
when not under observation; the pres- 
ence of possible critics determines the 
appearance of the symptom, what- 
ever additional factors may be at 
work. 

Miss May Smith and the writer have 
since investigated over a thousand 
workers and students by a joint 
method which consists of an interview 
in which character traits and nervous 
symptoms are sought out, together 
with a test of performance on the 
MeDougall-Schuster dotting machine. 
This test, originally devised as a meas- 
ure of muscular accuracy and volun- 
tary attention, is the survivor of 
several that we tried as checks upon 
the result of the interview, for that 
must always be influenced by the per- 
sonal equation of the investigator. 
Without going into figures, I will state 
that there is sufficient agreement be- 
tween the two groups of results to 
indicate that the interviewer measures 
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something that is also measured by the 
dotting machine and that his results 
are therefore not entirely imaginative. 
The agreement, however, is not great 
enough for one method to be sub- 
stituted for the other. 

Such an investigation depends on 
the good will of the subjects, and ac- 
cordingly it is always made clear that 
the subject is invited to assist volun- 
tarily in a_ scientific research. In 
a few cases, less than 1 per cent. of the 
whole, I have suspected that the sub- 
ject was on guard against revealing 
symptoms, and that suspicion has in- 
rariably been confirmed by his poor 
performance at the dotting. There is, 
too, the patient in whom anomalous 
physical symptoms of an _ hysterical 
type are accompanied by an over- 
emphatic denial of nervousness, the 
denial being typical of his condition. 
On the whole, however, the subjects 
have given every assistance; though 
I am still capable of being surprised at 
the frankness with which distressing 
symptoms, hitherto concealed from 
everyone, have been revealed to a 
stranger whose only claim is scientific 
interest, aided by the knowledge that 
symptoms are often more painful be- 
cause they are apparently ridiculous. 
A formal questionnaire is useless, 
but certain conversational gambits 
have evolved in the course of the in- 
vestigation. “How do you like the 
work?” was such a gambit; a record of 
the answers shows that a high per- 
centage of favorable replies in an 
establishment is correlated with a 
comparatively low sickness rate. The 
question “Do you call yourself a nervy- 
ous person?” generally calls forth an 
honest answer, of which the manner 


is as important as the words. Specific 


inquiries as to traffic fears, fear ,; 
the dark, or a feeling of being lookeg 
at may give the clue to other Symp. 
toms. In our later work I have aske, 
about the reaction of the subject 
noise, since noise is claimed to have a, 
influence in causing nervous break. 
down. We have already found that; 
subject who cannot work in a roor, 
where a typewriter is clicking, or on 
who is annoyed by outside noises, j 
sure to reveal nervous symptoms jy 
other directions. The subject marked 
“naught” can reconcile himself ty 
most noises after a day’s exposure. 

As an example of a severe nervous 
condition I will give a story obtained 
in a twenty-minute interview with 
female laundry worker, aged 34, mar- 
ried, and having four children: 


I like the work very much and wouldn't 
change it. My nerves are bad; the least 
worry makes me go all of a shake; the doc- 
tor said it was my teeth. I am afraid of 
the dark or of being alone; and wouldn't go 
along a dark road. I can’t bear to be alone 
in a room; and should worry and fidget in 
this room (claustrophobia). I never go in 
a bus; wouldn’t go alone inatrain. I have 
a feeling of being looked at; I never go ou' 
by myself. (Says she always waits for some 
one to walk home with her from work and 
arranges for an escort to work.) I should 
worry if the boss sent for me; it makes you 
go all hot. 
ous debility. My husband is bad-tem- 
pered. I cannot go to the pictures; canno 
mix with people. 


Her dotting was very bad, but she 
looked an ordinary, rather stout, 


working woman and her employe! 
had no suspicion of her nervous state. 
her work was satisfactory and she had 
no notable loss of time from sickness 
In other walks of life this woman wow” 
certainly have suffered from sever 


We've all been born with nerv- 
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“nervous breakdown.” In this par- 
‘cular trade highly nervous people are 
able to do satisfactory work, and per- 
haps this is related to the fact that a 
high percentage—over 90—of the work- 
ors like the work and cannot be induced 
to express a Wish to change it. In the 
‘nterview such a frame of mind is 
further tested by the question “If you 
were leaving school and going to work 
afresh, would you choose this sort of 
job?” 

Let us compare this case with that 
of a female clerical worker, aged 33, 


single: 


| don’t like the work; it’s so monotonous. 
\ month ago I was away because of nerves. 
| had made an error and it worried me so. 
[am always afraid of the dark and of being 
alone. I have a slight feeling of being 
looked at. I am nervous if spoken to by 
strangers. Pictures try my eyes. I have 
bad days, with no energy and a feeling of 
something awful going to happen—like a 
Tennis is too much for me. Influ- 
enza left my heart weak; it makes me go 
faint in trains and crowds. I couldn’t sit 
ina small room like this; it makes me come 
over all faint. No, not frightened at all; 
it's the heart. (Note that the claustro- 
phobia is here disguised as a heart symptom. 
She wears glasses (very weak ones) for eye- 
strain and headache—a typically nervous 
reaction. She had all her teeth out for 
gastritis before the age of 21 (probably an- 
other nervous symptom). She does not 
look forward to staying on at her present 
work. Her dotting score was bad.) 


cloud. 


These two cases are very similar, 
out in the second case the nervous- 
hess tends to masquerade as physical 
disease—disease, however, of a kind 
(uite characteristic of the 
subject, 


nervous 


‘he next example, in a man, aged 
»(, shows the process of camouflage 


carried a little further. The reader 


must understand, however, that the 
term camouflage does not imply con- 
scious deception on the part of the 
patient; it belongs to the mental state 
peculiar to the type of disorder: 


I’m not nervous, but rather brazen; I’m 
very confident. (He expresses contempt 
for those who are afraid of the boss; and 
never worries about the work. He tells of 
bilious attacks in which he cannot see, when 
he has pins and needles in his fingers and is 
relieved by calomel in half an hour, but has 
a headache following. He also admits that 
he would not sit in the front six or seven 
rows in the gallery at a picture show.) 


The brevity of the story is due to 
the fact that the case came early in the 
investigation, when the technic of ob- 
taining information had not been 
developed. But the “‘bilious attacks”’ 
are like nothing known to medicine; 
and the swift relief by calomel is a 
mental rather than a physical mani- 
festation. The gallery difficulty indi- 
cates a phobia of some kind; and one is 
not surprised to find that the man 
suffers from an occupational neu- 
rosis. 

There are no absolute standards of 
physical health, and so little atten- 
tion has been given to the nervous 
health of individuals that the writer 
approached with reluctance and vacil- 
lation the task of formulating stand- 
ards in this investigation. After trial 
of other classifications, subjects who 
revealed no symptoms and gave no 
impression of nervousness were placed 
in the “naught” group; those with an 
isolated symptom 


were given one 


mark; and with increasing number and 
severity of symptoms the marks were 
increased till five represented a con- 
dition judged to be urgently in need of 
treatment on account of interference 
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with happiness or efficiency. Note 
that the word “normal”’ is avoided, in- 
asmuch as it is a mathematical expres- 
sion, not synonymous with “healthy;” 
it is possible that most of my ‘‘one’’ 
group would be considered healthy by 
themselves and others. 

Let us now accept the proposition 
that people who receive a high assess- 
ment—3 or over—are those who make 
heavy weather of life and are likely to 
become victims of nervous break- 
downs, or, what the writer believes 
to be their equivalent, occupational 
neuroses like miners’ nystagmus or 
telegraphists’ or writers’ cramp. Table 
1 shows the pereentage distribution 
of the assessments in different groups 
investigated. 

Group A represents establishment 
F. C., whose sickness record is detailed 
later in this paper. This record showed 
an absence of nervous illness, and this 
is associated with a high percentage of 
the first two assessments and an ab- 
sence of any assessments in the last 
two groups. But this is not the whole 
of the information available, for we 
know that special circumstances di- 
rected the attention of the medical 
staff to the importance of studying the 
temperamental qualities of their em- 
ployees, and there had been a definite 
attempt to exclude people judged tem- 
peramentally unfit. The results seem 
to have been the exclusion of hysterics, 
and of some anxiety subjects, but 
probably a selection of a peculiar type 
known technically as obsessionals, who 
are by no means to be rejected on 
grounds of inefficiency. ‘The firm has 
a high percentage of employees (84 
per cent.) who say they are satisfied 
with their job. 

Group B has not been subject to this 


selection, and only 62 per cent, arp 
satisfied. Their sickness rates, how. 
ever, show no excess of neryoys 
troubles. 


TABLE 1.—PERCENTAGE DISTRIpr. 
TION OF ASSESSMENTS IN 
DIFFERENT GROUPS 
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Groups C and D are very similar. 
There is a considerable amount of nery- 
ous illness, and only 58.4 and 64.3 per 
cent. are satisfied with their Jobs. 

Group E produced results that sur- 
prised us. We knew that nervous ill- 
ness was nonexistent therein, and we 
expected to find a totally different in- 
cidence of latent troubles. Yet our 
findings gave results practically iden- 
tical with those obtained from clerical 
workers. (The first two assessments 
should be added together to give a fair 
comparison; a change in the standard 
of assessment has increased the +1 
class at the expense of the ‘‘naughts.”) 
Contentment with the work seems t0 
be a characteristic of this laundry— 
which is managed on enlightened lines 
—and it was rare to find a worker who 
could be persuaded to express a wish 
to change into any other occupation. 
Later experience, however, sugges! 
that laundry workers generally wow" 
give similar results both with regar 
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-o assessments and with regard to ab- 
ence of nervous illness. 

Group F gave us an insight into 
what is described as the artistic tem- 
perament. All its members were in 
‘;irly comfortable financial circum- 
stances, and all were in an occupation 
which they had selected in accordance 
with their own desires. No _ illness 
records were kept, but absence was 
negligible. The high assessments were 
largely due to the presence of obses- 
sional subjects. 

Group G suggests that symptoms are 
absent or less easily detected in some 
young people who will probably show 
symptoms at a later period. It shows, 
uowever, that symptoms are present at 
an early age and can be detected. 

Among the laundry workers are a 
fair number of girls between 14 and 
15 years of age. Although symptoms 
in these are not well defined, yet types 
can be recognized and the assessments 
are confirmed by the dotting test. 

Early in our work we found that 
there was no significant statistical 
difference between the results in the 
two sexes, and therefore no attempt 
has been made to keep the figures 
separate. 

I’xcept for Groups A and F there 
seems to have been no selective proc- 
ess at work that should affect our 
findings; and, with these two excep- 
tions, the percentages of the assess- 
ments roughly correspond. We may 
assume that we are approaching an 
estimate of the number of the general 
population who are specially liable to 
nervous troubles. Laundry workers 
Group EE) and elerical workers 
Groups B, C, and D) show no out- 


standing difference. But now our 


previous proposition seems to be con- 


tradicted, for there is hardly any nerv- 
ous illness among laundry workers, 
while the workers in Groups C and D 
show a high amount of such illness. 

If we suppose that a high assessment 
of an individual means liability to, or 
the existence of, nervous illness, we 
must now admit that other factors are 
necessary to the production of such 
illness as will show itself in sick leave. 
Group A, whose medical staff have 
paid attention to the possibilities of 
nervous illness, seems to escape it 
entirely, though two cases of leave 
after influenza may possibly indicate 
what is often described as ‘‘nervous 
debility after influenza’’—a condition 
which, in my experience, is accom- 
panied by evidence of nervous pre- 
disposition. I make this suggestion 
because the medical records of this 
firm are so extraordinary in their 
freedom from nervous illness that one 
is impelled to seek for some flaw in 
them. Their record for all long ill- 
nesses in one year is given in Table 2. 

Table 3 shows a remarkable con- 
trast. It is taken from the records of 
a larger establishment and only the 
first twelve cases are given. The 
reader should have no difficulty in 
recognizing the predominance of nerv- 
ous illness; I can give my assurance 
that any sequence of twelve cases 
would show the same general picture. 

This remarkable difference is partly 
accounted for by the special alertness 
of the medical staff of Group A, but a 
personal impression gained by inter- 
viewing a random sample of all grades 
of the staff is that the establishment is 
progressive and successful, that there 
is an excellent combination of disci- 
pline and initiative so that every 
member pulls his weight, and that 
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grievances are few. ‘There is reason- 
able security of tenure and, as the 


TABLE 2.—RECORD OF LONG _ ILL- 
NESSES DURING ONE YEAR, 
GROUP A 





——— 














sap DIAGNOSIS 
LOST 
4s Cold abscess of thigh. 
48 Duodenal ulcer: operation. 
33 Appendicitis: operation. 
126 [Injured in motor accident. 
42 Influenza. 
30 Influenza. 
72 Appendicitis: operation. 
38 Motor accident. 
90 Pulmonary tuberculosis. 
108 Pulmonary tuberculosis. 
QS Renal calculus: operation. 
222 Sarcoma of ilium, 








Average days of sick leave per head per an- 
num: 3.6. 





TABLE 3.—TWELVE CASES FROM ILL- 
NESS RECORD OF LARGER ESTAB- 
LISHMENT THAN GROUP A 











DAYS —_— 

LOST | DIAGNOSIS 

156 Influenza and pleurisy. 

159 (In separate periods): Influenza, 
influenzal debility, nervous de- 
bility, nervous exhaustion, influ- 
enza, 

124 | Nervous debility. 

1S] | Cough, high blood pressure, bron- 
chial eatarrh, and fibrositis. 

278 Dyspepsia and nervous debility. 

109 Cardiac and nervous overstrain. 

Q2 (In two periods): Debility after 

| appendicitis, influenza, lumbago. 

140 | Rhinitis. 

243 | (In two periods): Pyrexia, hydro- 

|  nephrosis. 

105 | General debility. 


Q4 Debility. 
123 Nervous breakdown. 





Average days of sick leave per head per an- 
num: 7.7 for men; 14.1 for women. 


sickness records show, long sick leaye 
is given without involving dismissa]. 

But the lowest recorded sickness 
rates we know are in an establishment 
where there is little security of tenure, 
where work is hard and hours are Jong. 
The highest are in an_ industria] 
establishment where everything tha; 
‘an be suggested for the physical wel- 
fare of the workers is carried out, and 
where tenure is as secure as it can be 
made when manual workers are con- 
cerned. Here, however, scrutiny of 
the diagnoses reveals a large amount of 
illness that is probably nervous in 
origin. 

The advantages of security of tenure 
to the nervous subject would appear 
at first sight to be great. But I have 
said that his illness is to be regarded as 
a failure to adapt himself to the de- 
mands of life, and with security of 
tenure goes a rigidity of environment 
that often makes peculiar demands 
in the way of personal adaptation. As 
a pure speculation I suggest that the 
absence of nervous illness among 
laundry workers is partly due to the 
fact that the laundry trade is pros- 
perous; hence the possibility of being 
dismissed at a week’s notice is com- 
pensated for by the possibility at any 
time of finding other work easily, if 
personal difficulties arise. 

There are, however, more subtle 
factors at work. The woman worker 
of 34 whose case is described above 
had been in a parlous state for years, 
although she offers by no means au 
isolated example of the difference be- 
tween nervous symptoms and nervous 
disability. There are certainly few 


occupations in which such a sullere! 


could Carry On her work happily and 
without interruption from illness. 
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I fear that at this stage the reader is 
beginning to think that our investiga- 
tons are revealing a number of un- 
suspected problems and offering but 
little to their solution. That may be 
so, but the realization of the nature of 
a problem is the first step to its solu- 
tion. 1 throw out the suggestion that 
the well-known liability of specific 
‘ndividuals to repeated accidents will 
find an explanation in the presence of 
unsuspected nervous symptoms which 
it is not yet customary to seek in such 
people. I once published® an auto- 
biography of a shell shocked soldier 
in which he gave an account of a rail- 
way accident that he caused when em- 
ployed as a signalman, with a frank 
description of his mental state before 
and after the accident. Although the 
point of view was not in my mind when 
I published the story, yet it stands as 
a striking example of a mental state 
causing an accident and yet escaping 
notice at a subsequent inquiry. 

A further problem forming part of 
this subject is miners’ nystagmus. 
This disease, now costing us about 
£600,000 per annum in compensation, 
is characterized by oscillations of the 
eyeballs (nystagmus); but there are, 
according to some authorities, as many 
as 30 per cent. of miners in safety 
lamp mines who show this sign and 
iake no complaint of any disability. 
The disabling symptoms are nervous, 
and are identical with those known and 
described in soldiers suffering from 
shell shock. The symptoms—except 
some connected with the eyes, but also 
occurring in shell shock— are met with 
1 miners who do not show the oscil- 


i 4 } . T 
y Culpin, M. : Psychoneuroses of War and 
face. Cambridge, University Press, 1920, 
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PD. 105, 


lation of the eyeballs but these men 
are not reckoned to be suffering from 
the compensated disease since they do 
not fall into the 35 per cent. who show 
oscillation. In my opinion, which is 
not generally accepted, we _ have, 
without recognizing its nature, been 
paying compensation for a disease 
which belongs to the disorders I have 
been discussing in this paper. The 
enormous increase of compensation is 
inevitable in such circumstances. The 
situation is the same as if shell shock 
were regarded as a physically deter- 
mined condition, just like a wound. 
This actually happened at first, but 
recognition of the true nature of the 
disorder was forced upon the authori- 
ties and the use of the phrase shell 
shock was officially prohibited. 

This leads us to the most difficult 
problem of all, a problem so great that 
we are almost compelled to shut our 
eyes to it. The moral opprobrium 
implicit in such words as ‘‘neurotic’”’ 
or “hysterical,” and avoided by the 
use of “‘nervous breakdown”’ or “neur- 
asthenia,” indicates a belief that the 
symptoms have an element of make- 
believe about them and are within the 
control of the patient. Yet no one 
can read the accounts of the cases 
given above without realizing that the 
symptoms are real and distressing to 
the patient. I have already made a 
distinction between nervous symptoms 
and nervous disability, and it is in this 
distinction that our difficulty lies. 
The nervous subject may carry on his 
work under great difficulty, but even 
so he may be happier and healthier 
than when he gives in. If we make it 
easy for him to give in, he will often 
do so, for he carries on only at a price. 
If every man with shell shock had been 


t 
. 
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shot, the number of shell shocked 
would have been far less than it was 
when the condition often meant an 
honorable escape from the inhuman 
conditions of warfare; but an appalling 
number would have had to be shot. 
If every shell shock patient, after 
efficient treatment, had known that 
he would get no pension, some who are 
now hopeless wrecks would have made 
enough effort to reach some degree of 
cure; but serious injustice would have 
been done to a greater number. The 
Continental method of handling min- 
ers’ nystagmus is less lenient than ours 
and, I have no doubt, actually keeps 
down the amount of disability and 
suffering—for the nervous patient 
whose disability is kept alive by com- 
pensation is not a happy man—but 
probably at the expense of some 
hardship. 

We are faced with a dilemma as the 
obligation to care for the sick is more 
and more recognized. The nervous 
subject finds adaptation to the de- 
mands of life difheult. His difhiculty 
shows itself, and at the same time finds 
a false solution, in illness—to be em- 
phatically distinguished from malin- 
gering and freed from the moral judg- 
ment involved in the word ‘‘neurotie”’ 
—that demands recognition and treat- 
ment, but can be perpetuated in the 
individual and encouraged in the mass 
by weakening the stimulus to recovery. 
Meanwhile an obvious step toward so- 
lution of the dilemma seems to be the 
investigation of the conditions under 
which adaptation becomes difficult 
to the numerous susceptible persons 
among the general population. 

Investigation has already shown 
that it is possible to detect these sus- 


ceptible ones. They are not of neces- 


sity incompetent or untrustworthy 
In fact, one particular type of nervous 
person stands out above the average jp 
intellectual alertness and ability, thus 
supporting the claim that most origina] 
work is carried out by nervous people: 
closely related to this type is the over- 
conscientious man who, making heavy 
weather of life by his inability to let 
things slide, reaches nervous break- 
down apparently through overwork. 
when in reality the overwork was a 
manifestation of the temperament 
that made breakdown inevitable in the 
absence of a helping hand guided by a 
knowledge of his type. Overwork can 
tire a man and make rest and recrea- 
tion an absolute need, but when such 
needs are satisfied recovery takes place 
unless other and deeper influences are 
present. That nervous’ breakdown 
never results from overwork alone is an 
opinion in which I am becoming more 
and more confirmed. 

The striking difference between the 
incidence of nervous illness in different 
occupations offers practical help in 
occupational guidance. I should, for 
example, advise the nervous youth of 
either sex to avoid telegraphy, for there 
seems something inherent in teleg- 
raphy that invites nervous tenden- 
cies to become manifest as cramp. 
That security of tenure should be 
sacrificed in favor of a potential mo- 
bility inside the chosen occupation is 
more venturesome advice to the nerv- 
ous, but there is a great deal in its 
favor. We ought to be able to differ- 
entiate various temperamental types 
just as we already differentiate intel- 
lectual types, and to apply that knowl- 
edge in selecting or directing aspirants 
to particular occupations. 


The question why so many peop© 
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jispositions is too difficult to discuss 
here: even their treatment is a matter 
sy which the widest diversity of opinion 


avists. But they create problems in 


dustry that are only now being 
ecognized. If persons in authority, 
velfare workers, and any others con- 
eerned, feel stimulated to learn more 
about such conditions, I can assure 
‘hom that there is all around them 


ample material from which to learn. 
No harm can be done by allowing the 
nervous person to relate his symptoms 
to some one who will not dismiss them 
as “‘neurotic;’ the mere listening to 
them places the listener in a position 
to advise and encourage, and if he 
listens enough he may gain knowledge 
concerning nervous illness in industry 
that will be worth adding to our 
meager store. 





LEAD ABSORPTION AND COMPENSATION* 


May R. Mayers, M.A., M.D. 


Bureau of Industrial Hygiene, New York State Department of Labor 


OMPENSATION for industrial 
diseases as distinguished from 
compensation for accidents is 

of comparatively recent origin. Its 
introduction has opened to the com- 
pensation tribunals a field of obviously 
vast importance and vast extent; a 
field, however, which is also of vast 
difheulty and complexity. To deter- 
mine the extent of a disability and its 
true cause is, frequently enough, a 
matter of real difficulty even in cases 
where the disability is claimed to 
have resulted from an accident; im- 
measurably more difficult is it likely 
to be where the alleged and possible 
cause is a disease, possibly devoid of 
acute clinical symptoms: a disease of 
nonbacterial origin; with no pathog- 
nomonic sign or symptom; and the 
very existence of which it may be diffi- 
cult to predicate with confidence. 
While it is clear that the long-con- 
tinued maintenance of abnormal bio- 
chemical and physiologic relations in 
the body, such as result from prolonged 
exposure to the industrial poisons, 
must needs be harmful in a cumulative 
way, actual disease entities may ap- 
pear only after gross injury has been 
done, and it is frequently very difficult 
to determine with any degree of cer- 
tainty what is the true etiology. An 
environment not sufficiently injurious 
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to produce a definite pathologie lesion 
at the immediate site of injury, but 
which, nevertheless, for a long time 
unduly taxes or disturbs any or all of 
the normal regulating functions of 
the body, will eventually cause 
break somewhere in the human ma- 
chine. And this break is frequently 
at some point where the person is 
congenitally weak, or at some point 
where the local resistance has been 
lowered, as by trauma, for example, 
rather than where it would be natur- 
ally looked for on the basis of his 
occupation. 

Among the limited number of in- 
dustrial diseases which the legislature 
of the state of New York has thus far 
seen fit to regard as compensable under 
the Workmen’s Compensation Law, 
lead poisoning is easily the most im- 
portant. The proper solution of the 
problems arising from claims of dis- 
ability or death alleged to have been 
caused by lead poisoning is thus 0! 
importance not only from the stand- 
point of the number of cases involved, 
but also because such a proper solu- 
tion must have a large influence 0D 
the proper development of the law 
and on procedure of compensation for 
occupational diseases generally. 

The diagnosis of lead poisoning 1 
all but its acute or advanced stages 
has always been beset with difficulties, 
both because of the indefiniteness °! 
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many of the symptom-complexes and 
because medical authorities have dif- 
sored in their interpretation of some 
of the terms used. There are those, 
‘or example, who consider that no 
ease should be properly diagnosed as 
lead poisoning in the absence of lead 
colic. At the other extreme, there 
are those who take the position that 
the presence of stippled cells in the 
blood is, in itself, sufficient for the 
diagnosis. Innumerable intermediate 
positions have been taken by as many 
different medical men. When these 
differences of opinion are examined, 
however, one is impressed with the 
fact that they are usually due to 
differences of opinion as to the defini- 
tion of the term “‘poisoning’’ rather 
than to any fundamental differences 
in the medical interpretation of cases. 
It was suggested in a previous article 
(6), therefore, in the interest of the 
standardization both of terminology 
and of diagnosis that the more com- 
prehensive term “‘lead absorption’’ be 
applied to all eases in which there is 
positive evidence that lead absorp- 
tion is taking place or has taken place, 
quite regardless of the symptom-com- 
plex. Cases presenting acute toxic 
episodes could then be regarded merely 
as special cases of lead absorption to 
which the term “lead poisoning”’ might 
properly apply. All this is reviewed 
here, because it is felt that this ter- 
minology would apply equally well 
not merely to lead but to any of the 
other industrial poisons which, phar- 
nacologically speaking, resemble lead 
‘1 their cumulative effect on the tissues 
and organs of the body. With stand- 
ardization of terminology, standardiza- 
tion of diagnosis would be inevitably 
‘uithered; and such standardization 


is regarded as fundamental to justice 
in the administration of the Compensa- 
tion Law. 

In connection with the present 
study, several questions, pertinent in 
their compensation aspects, suggested 
themselves: 


1. Does the absorption of relatively 
small amounts of lead necessarily or always 
give rise to a suggestive clinical picture? 

2. If so, how frequently does this occur, 
and is the symptom-complex sufficiently 
definite to afford a safe basis for a diag- 
nosis? 

3. May a clinical picture suggestive of 
lead absorption or even of lead poisoning 
be present in the actual absence of lead 
absorption? This is of extreme importance 
for purposes of differential diagnosis be- 
tween an ordinary stomach ache—or, in- 
deed, acute appendicitis—and lead colic. 

4. If such a situation does arise, how is 
it to be interpreted for purposes of diag- 
nosis, and subsequently for purposes of 
compensation? 

5. Can active lead absorption be taking 
place in the total absence of all clinical 
manifestations? 

6. Statistically, how often are these 
various situations apt to arise? 

7. Is there any relation between the type 
of lead handled and the tendeney to ab- 
sorption? 

8. Does the amount of lead which gets 
into the worker’s nose bear any constant 
relation to absorption? 

9. Is there any apparent relationship 
between lead absorption and the age of the 
worker exposed or the duration of his 
exposure? 


It was felt that any light which 
could be thrown upon these questions 
would be of more than theoretical 
value, and the study was conducted 
with this in mind. Physical examina- 
tions were made of 381 lead workers 
(all men) from twenty-three plants in 
fifteen of the leading lead industries 
in the state of New York. 


The ex- 
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aminations included, in every case, a 
careful history, and were supplemented 
by examinations of both blood and 
urine. The blood was examined in 
the laboratory not merely for its red 
cell count and the presence of stip- 
pling, but for all other evidences of 
a lead anemia. Hemoglobin deter- 
minations were made in the plants, 
by the Sahli method, at the time of 
the physical examinations. Analyses 
of the urine and of swabs from the 
nose were made in the laboratory by 
the Fairhall method. 

Since all the men were examined 
while at work, there were no cases of 
acute intoxication and therefore no 
‘ases of lead poisoning, in the narrow 
sense in which the term is being arbi- 
trarily used for the present purpose. 
The cases which are recorded as show- 
ing lead absorption are those in which 
there was definite laboratory evidence 
that lead was being actively absorbed 
(active cases), as well as those in 
which the presence of the lead line 
demonstrated that lead had been 
absorbed at some previous time (in- 
active cases). This was done quite 
regardless of whether or not these 
cases gave clinical manifestations of 
the disease. While there were cases 
in which the clinical picture was dis- 
tinctly suggestive of active lead ab- 
sorption, in no case was it regarded as 
sufficiently definite to warrant a 
positive diagnosis in the absence of 
laboratory confirmation. Only those 

| cases, therefore, with positive labora- 
| tory findings—?.e., either evidences of 
a lead anemia, with or without the 
presence of stippled cells in the blood, 
or the presence of lead in the urine, or 
both—were grouped as eases of lead 
absorption. Since lead in the feces 





was regarded as indicative merely 0; 
the fact that lead had been swallowed 
and not that it had necessarily heey 
absorbed, determinations of lead jy 
the feces were not considered an ajq 
to diagnosis and were therefore no; 
made. 


GASTRO-INTESTINAL TRACT 


The signs and symptoms referable 
to the gastro-intestinal tract which 
were regarded as of special interest 
from the standpoint of lead absorption 
were the following: 


Gastric discomfort 
Constipation 

Coated tongue 

Loss of appetite 

Nausea 

Vomiting 

Abdominal pain or tenderness 


There were no cases either of acute colic 
or abdominal tenderness or of vomit- 
ing. ‘The total number of persons with 
digestive symptoms was found to be 
192, or 50.8 per cent. of the total. 
Age Groups.—As will be seen from 


TABLE 1.—DIGESTIVE MANIFESTA- 
TIONS, BY AGE GROUPS 
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Table 1, there appeared to be no re- 
lationship between the age of the 
worker and the incidence of gastro- 
‘ntestinal disturbances. It will also 
be observed that the distribution of 
symptoms in the several age groups 
was fairly uniform. If one considers 
‘he group of workers who were 30 
years old or under, it will be observed 
that 71, or 46.1 per cent., had digestive 
disturbances. Of the workers over 
30) years of age, 121, or 53.3 per cent., 
had digestive disturbances. 

Duration of Exposure to Lead.— 
There appeared to be no relationship 
between the duration of exposure to 
lead and the presence or absence of 
vastro-intestinal signs or symptoms, 
as can be seen from Table 2. 

Lead Absorption—The 192 cases 
having digestive disturbances of any 
kind were further investigated from 
the standpoint of lead absorption. 
Of these, 136 cases, or 70.8 per cent., 
showed lead absorption; the remain- 
ing 56 eases did not. In 123 cases, 
the gastro-intestinal signs or symptoms 
were unaccompanied by any other 
clinical manifestations. Of these 85 
showed lead absorption, and 38 did 
not. In 69 cases there were one or 
more other elements in the clinical 
picture accompanying those referable 
to the digestive tract. Of these 51 
had lead absorption, and 18 did not. 

lt is of interest to note that, in the 
case of fifty-six of 192 men who com- 
plained of gastro-intestinal symptoms, 
no definite evidences of lead absorp- 
‘ion could be found when laboratory 
analyses were made of the blood and 
the urine. In the case of eighteen of 
‘hese men, as will be seen from Table 
», the gastro-intestinal symptoms were 
‘ssociated with others suggestive of 


lead absorption and yet the laboratory 
tests were entirely negative. 


TABLE 2.—DIGESTIVE MANIFESTA- 
TIONS, BY DURATION OF 
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TABLE 3.—GASTRO-INTESTINAL DIS- 
TURBANCES AND LEAD 
ABSORPTION 
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NERVOUS SYSTEM 


Here again there were no acute 


symptoms to be fo 


und. There was 


one case, however, of true lead palsy 
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of what seemed to be rather long 


duration. Aside from this, the nerv- 


ous manifestations were confined to 
headache, dizziness, and tremor. 

Headache is a symptom. which 
might quite as readily have been 
grouped with the gastro-intestinal 
symptoms as with those of nervous 
origin. ‘The cases which on examina- 
tion, however, appeared to be definite- 
ly associated with digestive disturb- 
ances were put into that group. The 
‘cases here listed seemed rather to be 
of nervous origin. There were forty- 
four cases of headache of this type, 
representing 11.5 per cent. of all the 
workers examined and 30.7 per cent. 
of the 143 cases with nervous mani- 
festations. 

There were thirty-seven cases of 
dizziness. ‘These are all cases in 
which the worker claimed that he had 
never noticed that he had suffered 
from dizziness before exposure to lead. 
The thirty-seven cases of dizziness 
represent 9.7 per cent. of all the cases 
examined and 25.8 per cent. of the 143 
‘cases in this group. 

There were 102 cases of tremor of 
the hands or the tongue. It was 
extremely dificult to arrive at a means 
for properly evaluating the réle which 
lead played in producing the tremor 
which was found among these workers. 
In order to eliminate the possibility of 
tremor due to excess alcoholism, the 
workers were carefully questioned on 
this point. In the ease of all those 
who were heavy drinkers, the tremor 
was attributed to alcohol, rather than 
to lead. The 102 cases here listed 
were believed not to be due to alcohol. 
These represent 26.7 per cent. of all 
the cases examined and 71.3 per cent. 
of the total number of cases showing 


nervous manifestations. The percent. 
age appears to be high. 

The group of cases with neryoys 
manifestations suggestive of lead ab. 
sorption was almost as large ag the 
group showing gastro-intestinal dis. 
turbances. In a number of the cases, 
both sets of symptoms were found to 
be associated. 

Age Groups.—The distribution of 


TABLE 4.—NERVOUS MANIFEST A. 
TIONS, BY AGE GROUPS 
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cases by age groups is shown in Table 
4. There appeared to be practically 
the same incidence of nervous mani- 
festations in the group of workers over 
30 years of age as in those who were 
30 years old or younger—37.4 and 
37.6 per cent., respectively. 
Duration of Exposure to Lead.— 
When these cases were considered 
from the standpoint of the duration 
of exposure to lead, the results were 
as shown in Table 5. Prolonged 
exposure to lead appeared to have 
some relation to the prevalence 0! 
nervous manifestations in these cases. 
There were 264 cases in the group 
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exposed to lead for five years or less. 
of these, eighty, or 30.3 per cent., had 
nervous manifestations. Of the 117 
men who had been exposed to lead 
‘yr more than five years, sixty-three, 
on 53.8 per cent., had suggestive nerv- 
ous manifestations. 

Lead Absorption.—N inety-seven 
eases in this group (67.8 per cent.) 
showed lead absorption (Table 6). 
Forty-six cases, or 32.2 per cent., 
showed no lead absorption. In 111 
cases, the nervous signs or symptoms 
were associated with signs or symp- 
toms referable to other systems of the 
body, usually with those referable to 
the digestive tract. In 32 cases, the 
nervous manifestations were not asso- 
ciated with these other manifestations. 
Of the 111 cases mentioned, 76 had 
lead absorption, while 35 apparently 
did not. Of the group of 32 cases, 21 
had lead absorption, while 11 did not. 

It will be observed that here, as in 
the group presenting digestive disturb- 
ances, the eases showing lead absorp- 
tion were just about twice as numerous 
as those not showing the absorption of 
lead. Also, in both groups, there were 
a number of cases in which nervous 
manifestations occurred both alone 
and associated with other clinical 
manifestations suggestive of lead ab- 
sorption. Nevertheless, in many of 
these cases, it will be seen that labora- 
‘ory evidence that lead was actually 
being absorbed at the time the 
examinations were made was entirely 
wicking. It was felt, moreover, that 
‘he symptom-complexes presented by 
these individuals, although clinically 
“Uggestive, were insufficiently con- 
‘lusive for a positive diagnosis of 
“ad absorption in the absence of 
“oratory confirmation. While the 





laboratory cannot, of course, be re- 
garded as infallible, the present ex- 


TABLE 5.—NERVOUS MANIFESTA- 
TIONS, BY DURATION 
OF EXPOSURE 
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TABLE 6.—DISTURBANCES OF THE 
NERVOUS SYSTEM AND 
LEAD ABSORPTION 
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perience would seem to emphasize 
again the fact that recourse to the 
laboratory is the only way in which it 
can be hoped to obtain any approach 
to accuracy in the diagnosis of this 
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very troublesome disease. For pur- 
poses of compensation it would cer- 
tainly seem that the diagnosis in 
these doubtful cases must be left to the 
laboratory for final decision. 


SKELETAL SYSTEM 


Muscle and joint pains were usually 
spoken of by the workers either as 
“rheumatism” or ‘“‘neuritis.’’ In order 
to eliminate neuritis possibly due to 
diabetes, the urine was tested for 
sugar in each ease. Those who 
showed the presence of sugar in the 
urine were omitted from the series. 
It was also recognized that workers of 
this group, because of the high inci- 
dence of oral sepsis as well as other 
foci of infection, would be expected to 
have considerable susceptibility to 
rheumatism quite regardless of their 
exposure to lead. When one con- 
siders, however, that lead predisposes 
to decay of the teeth, it may perhaps, 
in all fairness, be considered as indi- 
rectly responsible for rheumatism re- 
sulting from such foeal infection. <A 
history of true muscle cramps. or 
muscle spasms could not be elicited in 
any case. 

There were, in all, forty-two cases 
with muscle or joint symptoms, repre- 
senting 11 per cent. of the total number 
of cases examined. Physical exami- 
nation revealed nothing of interest 
in this connection. 

Age Groups.—Table 7 shows the 
‘ases With muscle or joint symptoms, 
distributed by age groups. An in- 
crease in the incidence of muscle 
and joint pains with increasing age 
was to be expected, quite regardless 
of exposure to lead. The high in- 
cidence of muscle and joint symp- 
toms, however, in the workers between 


16 and 21 years of age is of interest. 
The precise part played by exposure to 


TABLE 7.—MUSCLE AND JOINT Mayy. 
FESTATIONS, BY AGE GROUPS 
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lead in the production of these symp- 
toms could not be satisfactorily ascer- 
tained, however, as there were too 
many complicating factors. 

Duration of Exposure to Lead— 
Table 8 shows a distribution of these 
workers by duration of exposure to 
lead. It will be seen that there was 
apparently no relationship between 
the frequency of occurrence of these 
symptoms and the duration of expo- 
sure to lead, there being almost as high 
an incidence among those exposed for 
two years or less as among those ex- 
posed for over fifteen years. 

Lead Absorptionn—When the cases 
were further analyzed for the pres 
ence of lead absorption, it was found 
that twenty-eight, or 66.7 per cent., 0! 
the cases had lead absorption, while 
fourteen, or 33.3 per cent., apparently 
did not (Table 9). It is interesting 


that here, just as in the two preced- 
ing groups (7.e., those with digestive 
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. with nervous manifestations), ap- 


Ul 


proximately twice as many of the 


BLE 8. MUSCLE AND JOINT MANI- 
FESTATIONS, BY DURATION 
OF EXPOSURE 
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TABLE 9.—DISTURBANCES OF THE 
SKELETAL SYSTEM AND 
LEAD ABSORPTION 
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cases had lead absorption as did not. 
Here again there were cases of lead 
absorption in which muscle and joint 
‘YMptoms appeared both alone and 


‘N combination with others referable 


principally to the gastro-intestinal 
and nervous systems. There were, 
on the other hand, cases with what 
appeared to be almost the same symp- 
tom-complex but which nevertheless 
could not be grouped as cases which 
were actively absorbing lead at the 
time that the physical examinations 
were made, because of the consistently 
negative laboratory findings. 


CLINICAL PICTURE AND LEAD 
ABSORPTION 


It was of interest that in the ex- 
amination of these 381 lead workers 
there were 149 cases suspected of lead 
absorption on physical examination. 
In the case of thirty-nine of these 
(26.1 per cent.) when analyses were 
made of the blood and the urine, and 
the cases reviewed on the basis of the 
complete findings, it was considered 
that the clinical diagnosis was prob- 
ably incorrect. There were 232 cases, 
on the other hand, which gave no 
clinical suggestion whatever of active 
lead absorption on physical examina- 
tion, and yet laboratory analysis of 
blood and urine showed that 112, or 
almost half of them, were actively 
absorbing lead at the time that they 
were examined. [ven cases present- 
ing a definite lead line in the gums, it 
was found, were not necessarily ab- 
sorbing lead at the time of the physical 
examination. In no case, as has been 
stated, was the clinical picture, al- 
though ever so suggestive, sufficiently 
definite to warrant a diagnosis of lead 
absorption, it was thought, in the 
absence of laboratory confirmation. 

Table 10 summarizes the principal 
clinical and laboratory findings dis- 
cussed above. 
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TABLE 10.—CLINICAL PICTURE AND LEAD ABSORPTION 








— 




















NUMBER |PERCEY? 

~ rr. 

Le Se UE III, 5.6.5: 0:0 4.003005 0000050 1aRbwedeabesaxh ends 232 60.8 
ER Pe ery eee ee er rere ree eres 222 (58.2 per cent.) 

I I  ncns pe eereweks cs bneeekaseannenane 10 ( 2.6 per cent.) 

Principal laboratory findings: | 
ee Lada van oe esd dake TaN ROL Ode Fees Knee nae aet is 148 38.8 
ek Ter ee ee re Te eT Ee eer rn errr Tre 116 30.4 2 

Principal clinical findings: 2 
I da bh ene SOs eae eer Seuwanednssonsasaielesstentha 83 21.7 4 
EI a rere) ee ae ee 31 8.1 F 
ee ee ee cc unkcnnelcneton Mian eee ensnseaesiene 46 12.0 ( 
EE RS ee ee ee ee ee 87 22 .8 7 
RE FES Oe ee ee ee eee ee eee 149 39.1 ‘ 
CA ee ee eee ee ee ee ere 102 26.7 
I h0T 0 orate nnd aang bie bbs Rake Wee hee eee esedeene ceeuaaes 44 11.5 1 
ae ee ee ee er Te ee ee eT 31 8.1 1] 
ee sind a9 4 on. 909-2 ae seeks dd sdS Dee TO RdesenuMesee: 1 0.2 I! 
EF OE EE Se TT rr er rT Fee rere 42 11.0 I: 
in ik he ee AAAS TRAE SKE KAA ONDE ROR RKR CRN RHESeeS 98 25.7 I: 
oii ck da es enek occa Phd ahd heed sea tanedwhaanaeered 86 22.5 l, 

ee i in.6 6 66-05.545 44440050458 o 060d Erne rREiseses 381 apres 1 
1 The lead line, arteriosclerosis, and hypertension and their relation to lead absorption 

were discussed more fully in a previous article in TH1s JOURNAL (6). -_ 4% 
MATERIALS HANDLED AND LEAD and Froboese (3) found that while all | 

ABSORPTION flames may cause some volatilization 


of lead, the largest amount is pro- 

It was thought that considerable duced by the use of the blowpipe oxy- 
interest might attach to an attempt hydrogen flame when an excess of oxy- 
to correlate the incidence of lead genisused. This is precisely the type 
absorption with particular lead proc- of flame commonly used by lead 
esses and particular materials handled. burners. The smallest amount of 
Table 11 was prepared with this in volatilization was found to be pro- 
view. duced by a quietly burning, slightly 
It was interesting to note that the luminous flame containing hydrocar- 
lead burners who were exposed to lead bon such as acetylene, oxygen, illumi- 
oxide fumes showed the highest per- nating gas-oxygen, or oxyhydrogen 
centage of lead absorption—100 per with the addition of a hydrocarbon. 
cent. The solderers, on the other 
hand, whose work is frequently though 
incorrectly confused with that of 
lead burners, showed no signs whatever Because of the importance of the 
of lead absorption in the present respiratory tract as a portal of entry 
series. In this connection, it is of for lead into the body, nasal swabs 
interest to recall the fact that Engel were taken at the time of the phy 


LEAD IN THE NosE AND LEAD 
ABSORPTION 
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TABLE 11.—RELATIVE LEAD HAZARD IN THE HANDLING OF VARIOUS 
LEAD SUBSTANCES 

















CASES WITH LEAD 
PROCESS OR MATERIALS HANDLED posh ne ll ABSORSESON 
Number | Per Cent. 
|. Lead burning (lead fumes)..................-. 10 10 100.0 
>» Handling metallic lead (cold)................. 66 49 74.2 ° 
Handling dry pottery glaze.................... 19 14 73.6 
4. Mixing dry chrome colors..................... 11 S 42.4 
ee ek Ae 14 10 71.4 
6. Handling red lead powder..................... 63 41 65.0 
7 Handling red lead paste..........ccccecceccess 23 15 65.2 
GO Bae WOE BI a 6 x66 o.05 00s cacesavesanvaeds 13 8 61.5 
9, Mixing dry ingredients of paint............... 10 6 60.0 
10. Handling molten lead (lead pots).............. 43 25 58.1 
11. Handling white lead powder................... 26 15 57 .6 
12, Handling metallic lead (hot)................... 16 9 56.2 
Cae fe eee ree 33 18 54.5 
1h, DE BAI ov canccannpdeetscrsescacisccneds 9 4 44.4 
1 PETE Tere eT e eT Tee eee Te Te Te 25 0 0.0 
OS FETT ET CE TET COE OTe eT OTE eT TT ee 381 232 60.8 

















ical examinations and subsequently 
analyzed for lead by the Fairhall 
method.! The swabs were taken with 
a clean cotton applicator which was 
moistened with albolene before using. 
Great care was taken not to contami- 
nate the swabs with lead dust from 
the workroom. 

Lead was found in the noses of 116 
of the workers, or 30.4 per cent. of the 
total number examined. Of these, 
ninety-two, or 79.3 per cent., showed 
evidences of lead absorption while 
twenty-four, or 20.7 per cent., did not. 
It would seem from the present experi- 
ence, at any rate, that the presence of 
recoverable lead in the nose need not 
be proof that this lead has necessarily 
succeeded either in reaching the lungs 
or in being absorbed into the body 


rin these were analyzed by Dr. F. B. 
inn, at the College of Physicians and 


Surgeons. 





through the mucous membranes of the 
upper respiratory tract. 

Very much less lead could be demon- 
strated in the noses of the workers than 
was anticipated. Even workers whose 
faces appeared to be covered with lead 
dust frequently showed no lead on the 
swabs taken from their noses. There 
are two possible explanations for this: 
(1) The configuration of the nose may 
be: such as to permit the entrance of 
far less dust from the atmosphere than 
is commonly supposed; and (2) the 
lead particles seemed very frequently 
to become incorporated in the crusted 
secretions of the nose which it was 
not always possible to dislodge even 
with the albolene swab. In this way 
some of the lead may not have been 
recovered. In no case was the quan- 
tity of lead recovered from the nose 
swab very large. Indeed, in many 


instances the quantity was so small 
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that it was impossible to make any 
but qualitative determinations. 

The various lead processes or ma- 
terials handled were then studied with 
a view to seeing whether one or another 
seemed particularly to predispose to 
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workers in this age group showed eyj. 
dences of active lead absorption, 
This would seem to suggest the unde. 
sirability of recruiting lead worke;, 
from among persons under 18 years 


of age. 


TABLE 12.—RELATIONS OF MATERIALS HANDLED TO RECOVERABLE 
LEAD IN THE NOSE 
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1. Mixing dry chrome colors 


3. Lead smelting 


6 
7. Pottery glaze dipping 
8. Handling white lead powder 


10. Handling red lead powder 
11. Soldering 
12. Spraying paint 


14. Handling wet paint 
15. Handling metallic lead (hot) 








Total 
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PROCESS OR MATERIALS HANDLED 6 enoee - _ 
Number Per Cent. 
Cane 5.08 ess beeen 11 11 100.0 
2. Mixing dry ingredients of paint............... 10 8 80.0 
PETC CC ee Oe AOE Te CUT T ee 33 15 45.4 
4. Handling molten lead (lead pots).............. 43 18 41.8 
5. Lead burning (lead fumes)..................... 10 4 40.0 
. Handling metallic lead (cold)................. 66 24 36.3 
Ry ere ee 14 5 35.7 
ere Te rT Terre 26 9 34.6 
©. FRGMGIING FO AG PASTE........5 0 ccc ccccscceces 23 7 30.4 
Pre Teer TTT ear 63 11 17.4 
iit aie Rds teheheth deena ena 25 3 12.0 
Se ee ee ee ee ee er eee 9 1 11.1 
13. Handling dry pottery glaze.................... | 19 0 0.0 
Se ath gk bad awe R eae Rica 13 0 0.0 
ibetahes nate tdesec | 16 0 0.0 
PET eT ee re ery rr ee ere | 381 116 30.4 


the presence of lead in the nose. 
results may be seen in Table 12. 


The 


AGE AND LEAD ABSORPTION 


Table 13 shows a correlation be- 
tween lead absorption and the age of 
the workers examined. 

While on the whole there appeared 
to be a slight increase in the incidence 
of lead absorption in the successive 
age groups, this was not nearly so 
striking as was the extremely high 
incidence of lead absorption found in 
those workers who were between the 
ages of 16 and 18 years. It will be 


observed that 87.5 per cent. of the 
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13.—LEAD ABSORPTION, BY 
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DrraTION OF ExposurRE AND LEAD 
ABSORPTION 


The lead cases, grouped as a whole, 
were then analyzed with a view to 
jetermining whether there was any 
correlation to be found between dura- 
“on of exposure to lead and lead 
absorption. The results are given in 
Table 14. 

[t will readily be seen that no defin- 
ite relationship could be established 
between lead absorption and exposure 
to lead on the part of the individual 
workers. Rather more striking were 
the differences in personal susceptibil- 
ity. While some persons apparently 
showed marked evidences of active 
lead absorption after a very short 
exposure, others who had been exposed 
for over thirty years showed no signs 
whatever that lead absorption was 
taking place at the time that they were 
examined. It will be noted that 
nineteen of the twenty-eight workers 
‘07.8 per cent.) who were exposed to 
wad for less than two months showed 
definite evidences of active lead ab- 
sorption. Of the nine workers 
examined who were exposed to lead 
ior two weeks or less, four showed 
evidences of active lead absorption— 
one having a typical lead anemia, two 
having lead in the urine, and one 
having both of these findings. One 
extremely healthy looking man, who 
had been working in the lead oxide 
room of a storage battery plant for 
only three days and who had never 
been exposed to lead before, was found 
'0 have lead in his nose, a marked lead 
anemia with large numbers of stippled 
cells in his blood, as well as lead in his 
urine. Clinically he appeared to be 
‘0 well when he was examined that 


the laboratory findings came as a 
complete surprise. On the other 


TABLE 14.—LEAD ABSORPTION, BY 
DURATION OF EXPOSURE 




















| CASES WITH 
LEAD 
DURATION OF ae ABSORPTION 
EXPOSURE , 
G 
— Num-| Per 
ber | Cent. 
Under 2 mos......... 28 19 | 67.8 
B~ 6 MOG. ...ccccves 57 35 | 61.4 
) ce ery 21 10 | 47.6 
i! Sree 72 38 | 52.7 
it ier rer rer ee 86 55 | 63.9 
ee a, 36 18 | 50.0 
| SR PS ere 28 16 | 57.1 
a il ere 19 14 | 73.6 
Eg Fe 25 22 | 88.0 
Over oD yre........5. 9 5 | 55.5 
Total............06- | 331 | 232 | 60.8 














hand, every now and again a worker 
was examined who had been exposed 
to lead for forty years or even longer 
and yet on physical examination he 
appeared to be peculiarly well pre- 
served for his years and to have grown 
old very gracefully, lead exposure 
having apparently had no demon- 
strable effect upon his well-being. 


‘SUMMARY AND CONCLUSIONS 


1. Of the 381 lead workers ex- 
amined, 232 showed total absence of 
symptoms or signs suggestive of lead 
absorption on physical examination. 
Laboratory tests showed, however, 
that approximately half of these men 
were actively absorbing lead at the 
time they were examined. 

2. Of the 381 workers examined, 
149 presented a clinical picture defin- 
itely suggestive of lead absorption. 
Laboratory tests confirmed the diag- 
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nosis in approximately two-thirds of 
the cases. In the case of the remain- 
ing one-third it was considered that 
the symptom-complexes — presented, 
while suggestive of lead absorption, 
were probably due to other causes. 
While none of these workers were in- 
capacitated, cases are constantly aris- 
ing in which disability is claimed on 
the basis of clinical symptoms entirely 
analogous to those found in this group 
of workers. 

Considering the first of these two 
groups of cases, it would appear that 
the absorption of relatively small 
amounts of lead need not necessarily 
give rise to a typical or indeed even to 
a suggestive clinical picture. Workers 
who are apparently healthy on physi- 
‘al examination and who complain of 
no symptoms whatever may neverthe- 
less be actively absorbing lead. 
Active lead absorption in these workers 
presents no problem, however, from the 
standpoint of compensation for there 
is obviously no disability present. 
These cases are of interest primarily 
to those concerned with proper medi- 
eal supervision of lead workers, with 
a view to general prophylaxis and 
the prevention of acute cases of lead 
poisoning. 

The eases which come to the atten- 
tion of the compensation tribunals 
are those in the second group where 
disability is actual or claimed. The 
difficulties which arise with reference 
to these cases may be grouped under 
two heads: (1) difficulties arising from 
a lack of standardization of termi- 
nology and diagnosis; (2) difficulty in 
establishing an etiologic relationship 
between the disability and exposure 
to lead. 

In acute 


‘cases of lead poisoning 


these difficulties are not so apt 4 
arise, since the diagnosis can usual] 
be made with a sufficient degree 9; 
certainty. In the subacute  eagos 
however, and_ those presenting 
suggestive but rather vague and jp. 
definite symptom-complex, the diff. 
culties of diagnosis on the basis of th, 
clinical picture alone are obviously 
very great. In the case of such symp. 
toms as constipation, severe headache. 
or abdominal pain, as a result oj 
which a worker may claim that he js 
unable to work, lead may or may no; 
be the etiologic factor. Nevertheless. 
the compensation courts are continu. 
ally faced with the necessity for mak- 
ing a definite decision in these doubtful 
cases. 

In the present series of examina- 
tions, the diagnosis of lead absorption 
in cases of this type was confirmed by 
the laboratory in approximately two- 
thirds of the eases. In other words, 
the probability that lead exposure is 
the cause of a suggestive symptom- 
complex would appear to be approxi- 
mately two to one. It might properly 
be argued, therefore, that if careful 
laboratory tests were made in al 
cases of this type approximately two- 
thirds of the cases which are ‘0 
perplexing at the present time would 
be readily disposed of. On the other 
hand, it must be remembered, 0! 
course, that even where laboratory 
evidences of active lead absorption 
‘an definitely be established, the 
symptom-complex may nevertheless 
be due to other causes. An assulmp- 
tion that such an etiologic relation 
ship probably exists would, howeve!, 
seem to be warranted. Compenss 
tion would be justified in these casts 
and the worker very properly give 
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the benefit of what slight doubt must 
exist at all times. 

In approximately one-third of the 
eases no laboratory confirmation of 
she clinical picture was found. In 
shese eases while, of course, there is 
again a chance of error in that the 
laboratory cannot be regarded as in- 
fallible, nevertheless it would seem 
‘air to say that the presumption of 
evidence is rather against an etiologic 
relationship between the symptom- 
complex and lead absorption. If com- 
pensation were withheld in these 
eases, the making of repeated labora- 
tory tests by the physician in charge 
of the ease would automatically be 
stimulated, thereby reducing still fur- 
ther the chances of error in diagnosis. 

Unfortunately, at the present time 
laboratory evidence is rarely available 
as an aid to the diagnosis of these cases 
when they come up for compensation 
because physicians are not in the 
habit of making the necessary tests 
when the ease first comes to them for 
treatment. Frequently in difficult 
cases it is attempted to make the tests 
at the time the case is being considered 
by the court. This procedure is 
usually a failure, however, because 
such a long interval has elapsed since 
the illness that positive tests are usu- 
aly no longer to be expected. For 
several years the New York State 


Bureau of Industrial Hygiene has 
offered to make the necessary tests 
for physicians at cost, but for some 
reason they have not availed them- 
selves of this offer. 

If physicians could be persuaded to 
prepare their cases fully by making 
the necessary laboratory tests of 
blood and urine in every case of sus- 
pected lead poisoning, it is believed 
on the basis of the present experience 
that about two-thirds of the trouble- 
some cases could very probably be 
disposed of with greater justice to the 
workers and with considerably less 
expenditure of time by the compensa- 
tion courts; the presence of laboratory 
evidence of active lead absorption 
being regarded as presumptive evi- 
dence in favor of lead as the etiologic 
cause of the disability. In about a 
third of the cases the absence of 
laboratory confirmation would. still 
leave the diagnosis somewhat in doubt, 
but it is believed that the presumption 
would rather be against lead exposure 
as the etiologic factor. Even taking 
into account the fact that a certain 
number of errors must inevitably 
occur, these would be relatively small 
in number if laboratory evidences of 
lead absorption were available to the 
compensation courts to supplement 
the clinical picture in all cases pre- 
sented to them. 
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